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FIELD OF THE INVENTION 

The present invention relates to packet switched communications systems, 
and more particularly, to arrangements for performing charging in real tmxe. 

RACKGROUND OF THE INVENTION 

^Led _i cations systems transport many - 
telecommunications traffic, such as voice, data, and multimedm traffic, 
which originates from alarge variety of applications. A network : operator ^y 
p^de a variety of services tot uses the different types o, traffic and havng 
a variety of charging schemes. 

Por some services, e.g. streaming, it is suitable to apply a tune-based 
charging* contrast* other services e.g. internet browsing, wherevolume 
related charging is the ordy possible (usage related, chargn* : method. The 
ehoice between time-based , volume-based and service based chargmg - 
in relation to what the subscribers are wiUing to pay for and also* 
achieve an accepted understandable charging method. E.g. , for a streams 
^cation such as a video stream, it is understandah.e for the user to pay 
for consumed time that he has watched the video. 

A subscription may have one or more users. The subscription 
, lid or apost-paid subscription, which implies that the subsenber edh r » 
Z pre-paid cL pays an amount in advance. ,e. prior the serves - W 
uhMsed or in the post-paid case pays for e.g. the time or datavolume that he 
actually has used during a certain period of time. In order to support p»- 
paid subscriptions, the chargmg solution has to have ^^"^ 
0 This is particularly important when a prepaid subscriber's credrt account .s 
' empty, service execution (in «us case packet forwarding, must be 

immediately affected. When a subscriber account is empty, the operator 
w ants to block at leas, aU services that are subject for charing, 
operator wants to have credit control in addition to prevent loosmg money 
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because of non-payment for consumed services. Some free of charge 
services may sun be open for me subscriber like refill o, the account^! to 
emergency numbers, sdf-care pages and in some cases also reception of 
SMS/MMS messages. 

S Thus, it is desirable to be able to perform a differentiated rating on the 
packet level based on the service. Performing differentiated rating on me 
packet level raises however a fundamental challenge, since rating . a 
complex process involving many input parameters such as tanff pUn, time 
Id volume thresholds, subscriber profile, etc., while tire packet forwardrng 
ZL* he executed with lowest possible latency. Thus, packet forwardmg 
systems arrd rating engines, respectively, have different system 
requirements. 

Herein, tire charging system according to prior art is called a -multiple 
token bucket" system. Such a system comprises a control ays em -d a 
packet forwarding system as disclosed in figure 1. The control system 101 
comprises a rating engine 102 and credit accounts 103^The pack* 
forwlding system 104 comprises one token bucket 10S per servtce fiow 
Toland user which resuits in multiple token buckets 105 for every logged- 
in user provided that multiple services are used. 

When a user logs into the communication system, the packet forwarding 
104 miLes a control signaling seouence to tire control system 
Z for each service. The control system 101 reserves a preconfigumd 
amount of credit towaxds the subsets credit account, " ^ 
amount is called a -credit reservation-. The control sysmm 
tite set of services this user is aUowed to use. The set of tdentifiers for these 
H services axe sent to tire packet forwarding system. For each servtce 
"er the packet forwarding system 104 initiates a resource reservation 
identifier, tnep ™tem. For each such sequence, 

signalling sequence towards the control system. 

TserviL is rated by tire rating engine 102 of the control system 101. 
Tig a tariff plarr. The rating value is used to translate parts of the credrt 
Nation into atasource reservation" (typically data volume related,, 
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each allowed service per user. 

me control system and a new resource reservaUon . done. 
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and high capacity transport between said systems. 

Ze^Z«d amount of resources is reserved for each ser.ce, 
speofic serv.ce flow. M nap ^ „ ^ 

^problem gets worse as the number of services increases. 

(AFN) » amobile ^0-mnun.cat.n^or ^ ^ 

different consumer service flows. An APN is a la 

flows in a mobile oeflular network However, Uns solubon has 
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a e to APN configuration management, in e.g. terminal and 
preferably one APN for all service flows. 



SUMMARY OFTHE ««« 

A s menuoned ab^a ^ ^ ^ ^ ^ ^ 
a large amount of signaling tr 

is in many oases subject to the above me 

roZ^r^oneservi.flo.^ — 

bating to configuration management as expiamed above. 

«. r a first object of Represent invention is to achieve arrangements 

tbe control system arm the packet forwarding system ts reduced. 

A second object of the present invention is to prevent unnecessary 
reservations. 
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to provide a charging system 

where service flows can oe cm racket should be able 

allied in a flexible way. I.e., each pacKet snu 
chargmg can be applied in a packets 
to be charged differently dependent on which service 

belong to. 

^onrmobjectofthepmsentmventionistoacmeveasofudonfacmtanng 
multiple services per APN. 
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. .Sieved bv means of a system according to 
-me above stated objects are acmeved by me 

to red uce s^uOling *° control sys*m ^ 

sy steu, The caging system comprises a 
dement residing in a packet forwardmg system^dco » 

0 r-^r^^^ared.a^o^oe^ 



per user. 
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f nresent invention is when a rate change should 

f nresent invention is that the use of a single token 
Another advantage of the present m of token 

bU ckef per subscriber concep ^ *^ ^ risk to empty *e 
reservations in fhe network ^J*^ R ^ ^ ^ 

prepaid account due to many "~ ^ gateway and 

control signalling between the servmg element and 
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eventuafly to pre-paid system, thus reducing to needs of physical boxes 
for all three functions. 

Another advantage of the present invention is that the service class concept 
; allows the operator to group related services into a number of groups, ..e. 
the services having identical tariffs in one group. Thus, the relation 
between the services in Ore same service class could be arbitrary except 
.hat the tariff must be the same since rite rating is based on the service 
class. Still, each user could have different tariffs for a particular servrce 
0 class, but for a particular user, aU services in a service class wdl have tit. 
same rating (at a particular time, which means that all packets beiongmg to 
a certain service ciass are rated in accordance with the rating value 
associated with that service class in real-time without need for control 
signalling towards the rating engine. The benefit besides the serv.ee 
» gTupingistotmeamountofdatapersubscri^iadrarnaticanyreduced. 

I an example, to number of services may be in to order of thousands 
but to number of service dasses may be up to hundred. The serv.ee class 
concept is also to basis for operator-side service authorisation In 
addition, to service class concept reduces to complexity for to user (to 
20 charging scheme for different services may be easier to understand, speeds 
up to processing of to charging system e.g. since to s*e of to user 
rating tables decreases. 

Another advantage with to present invention is that to delay when 
25 starting to use a seMce (for example when retrieving MMS messages, » 
" " reduced which results in a better end-user satisfaction and h.gher data 
throughput. That is achieved due to to dynamic pre-rating at subscriber 
connection which implies tot all applicable rating values includmg ton 
validity conditions are calculated before to subscriber starts to use to 
different services. It also reduces to control signalling traffic thus reducmg 
to load of to rating engine. Both traffic data throughput enhancement 
and control signaling traffic reduction may lead to fewer pb.ys.cal boxes m 
to network. A high level of rating flexibility is maintained as to rating 
values have well-specified validity and may be re-newed. 
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f .He present invention is that the service filter and 
A ^er advantage ^ ^ ^ fc specif y 

the protocol inspection filter (PIF, P throughput hy 

just assigning rules » the ^ fa ^ 

to invoke more advanced filter rules w Annate 
se rvice. ^ the PIFs ar. « °™ * ^ ^ fey using ^ IP 
between the service flows by means oi forwa rding 

system. The concepts as such are general wnic 
of new rules when needed for other services. 

— r:rrr^rord^.es^o f .e 



service. 
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a w.rts of embodiments of the present invention 
conjunction with the drawings. 
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buck et — ^^^n illustrating a single toUen bucket 

2 13 a l^ ^oZent of *e present invention, 
solution according to one emDoaun calculating 

3 is a schematic block diagram illustrating a proce 
Figure 3 is a scnem. nt invention. 

1 w in accordance with the present invc 
the "charging pokey 1 in accoraan „ containing user 

rating table and validity conditions m accora 

invention. t1 
^ 6 iilustrates the user profile scheoahcally. 
Figure 6 illustrates the tariff plan schexnaucally. 
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Figure 7b fflustrates the parameters 

configuration. m accordance to one embodiment 

Figure 8 illustrates the servmg ^ ^communication 

oJ present invention implemented m a GQSN m mo 
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DETAILED DESCRIPTION Ascribed more fully hereinafter with 

The present invention now wdl be descn raiments 
reference to the aocompanylng drawmgs, »J**J^ ta 
of the invention are shown. This mvenhon ^ 
ffiany different f orms and ^^^eTs are provided so 
pediments set forth herem; rather, *«--* ^ „» 

« this disolosure will he thorough » ^ 

scope of the invention to those stalled » the art. In 
numbers refer to like elements. 

t™. in aooordanoe with the present invention may 
The realtime chajgmg system m accord 

be implemented in an IP-network such the ~ t < ^ u|OT . or a 

limited to such systems. 

• r^l^amBsystemaccordingtoembodimentsofthe 
A proposed solution .of a a control syst em 
present invention shown » flg-» «-P^ a caging policy 

decrsmn pent 202 also re ^ 

° ^^r^r— ^comprtsesachar^gpohcy 

~ g • * forming tbe charing, i.e. managing the 

enforcement pomt 207 for perfo g ^ ^ servjng dement 

reduction of the token bucket 208. The tok ^ 

is used per logged-ln user and for a plurahty 
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^ token bucket is used for au services per logged in user. In addidon^ 
Are serving element comprises means for dmerenuaung packets 
wh ich service flow they belong to. Tire serving element may res.de m a 
packet forwarding system such as a switch, a router, a proxy a GPRS 
S Gateway Support Node ,GGSN, node in Are GPRS/UMTS system, or a 
node or Home Agent in the cdma2000 system. 

the system of the present invention, comprises means for collecting aU 
Preservations for a plurafi* of services in one single token buck* ^ 

operator. The collects Q mad ossible thanks to that a 

tvXl by tie control system and u-ansmitted to the soring dement 
20 Z TeaLion of the chargmg poUcy is herein referred to as dynarmc pre- 
rating and is further explained below. 

The present invention is applicable on realtime charging for both pre-paid 

Sts than what is reserved. Moreover, the present invenhon - also 
doable on both volume-based, time-basedand service-based chaxgmg, 
dependent on settings of the serving element. 
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^ aSSEkJl , rtmmU riication system comprising the charging 

When a user logs on to a communication sy y 

tlie serving element initiates a control 
wstem of the present invention, tne serving c lc 

system or p ^ ^ control system . 

signalling sequence between tne serving 
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The control system determines the set of service identifiers this user is 
allowed to use. The rating engine 301 of the control system calculates a 
charging policy 304 based on a tariff plan 303 and other input data e.g., 
Time of Day (ToD), the user's roaming status, the aggregated transferred 
data volume for the user and other user specific usage history. Current 
usage behaviour is also utilised at the calculation of the user rating table ff 
the user already is logged on, e.g. in a situation when the token bucket of 
the user runs empty, i.e. one validity condition is not fulfilled, and the 
serving element requests a new user rating table from the control system . 
This calculation is illustrated in figure 3 and is called dynamic pre-ratmg. 
The charging policy comprises a user rating table 305 and a set of validity 
conditions 306. The user rating table 305 includes rating values for each 
service class the user is allowed to use and the set of validity conditions 
defines the conditions when the user rating table is valid. The service class 
concept is introduced according to the present invention to limit the sise of 
the user rating table of the charging policy. The service class is a group of 
services with the common property that they have exactly the same 
charging pattern, i.e. identical tariff plans. The calculated charging policy is 
sent to the serving element in the packet forwarding system. 

Next the serving element in the packet forwarding system initiates a 
reservation signalling sequence towards the credit account function of the 
control system. The credit account function reserves an amount of credit 
according to pre-configuration settings towards the user's credit account, 
wherein Hie amount is called a credit reservation. The credit reservation is 
made for a plurality of service, preferably all services, and the overall credit 
reservation is sent to the serving element and put into the user-specific 
token bucket. 

When traffic is flowing via the packet forwarding system, the serving 
element in the packet forwarding system comprises means for classifying 
each packet to determine which service class it belongs to. The received 
calculated charging policy is used to determine the credit amount that 
should be decremented from the token bucket. It should be noted that the 
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1 o be negative in order to support bonus services, i.e. a 
decrement may also be negative 
user gets paid if he uses a specific service. 

toe ^ conditions of *e ^ buckrt> exm ^ l 

vaUdity conditions axe » a signa l li ng 

seq uence is abated to get a no P ^ 
change should be performed at a certain 

be used both before and after ToD. in toe 
for ahuge amount of users does ^^^^ period of 

v of a charring policy comprising a user rating 
Figure 4 shows an example of a charging P 

table associated with validity conditions. 

threshold is reached, the 
20 Whenatolrenbue.etisemp.yorapr^^e 

U sage is confirmed towaxds the confto. system a*d ^ usage 

• • ^«r, P Tn the confirmation signal, lniormdu 
reservation is done In the c ^ 

of the different services may preferably o 

25 BasicJermin^logX lowv of the flexible bearer charging 

In ihe following, the basic terminology of ttie fl 
sys tem in accordance with the invention is explained. 

A user is person having access to the operator's .provided services. 

_ A subscriber is the owner of the is performed while or 

after the service has been requested. It shou 
term "on-line charging". 
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-1 tna ticket A utilisation of a service requires a 
-A token is snnuar to a ticket, a traffic 
predetermined amount of tickets/tokens, based e.g. 
volume or on tiae used time. ^ collected 

-A ^en bucket is a place where ^ a spedfic destin ation, 

ri^^is.euni^ 

-Service class is an identifier of an arbxtraryjouP ^ 

!T^Z - * specification o f prices for «be services - — - 
TiX^san— ^ehouUbereducedu^thetofcen . 

:r^ a ^^r«o-p— — — — 

having identical tariff plana. a service ^ a 

. A M ^c ate. la idenUfler is used to map tbe 

specific service iden**r. Tbue, * ^ ^ de3cribed below . te 
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specific service identifier. „ ^ des cribed below, in 

service to ita aervice filter. This tennmo taff. ^ 
each aervice filter, destination n Uera (ran g ea,, 

— c^" in order to handle inspection of higher 

- ^ e filt hy include a pointer to a Protocol 
protocol layers, a service fitter may in jn8 _ tton .The 

U— — « 'rtdC^— t toL static aervice 
packet inspection ^ packe t inspection based on 

fitters. That implies that the PIFs e.g^P {see flguie 8b), 

Pte.ouaeventa.^-^^^^^^ 

fOT example contain* UK-Oyn ^ ^ ^ 

actual filtering for P-*^ * ntothe service claaa identifier that 
filters and PIF configuration ttnes con ket . The service 

. «,» result of a fitter matching an incoming pacKe 
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^rmed in the packet forwarding system on 
configurations are preferably performed in the p 

a per Access Point Name (APN) basis. 
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T»e charging system and ^ system . ^ one 

be described in conjunction w.th a GPRS/UM y 

embodiment of the charging system according to the 

telecommunication system such as OPRS ™ 

present invention comprises: fflvlstI ated in figure 8. 

-A serving element 80 1 located m a OGSN SOU 

The serving element is further described ^ 
-A control system comprising a raung engme u ^ ^ 
present invenrion i.e. the charging — .e 
operator to define services -^^^ J^g policies. The 

— « — ' \ t ^atZccount function. 

control system comprxses further a cr „ rlltag towards 

-A gateway, which provides an »~V toterface ^ns. in flte 

operator, prepaid system hy meanso ^ ^ ^ 

case when the pre-paid system supports e.g. a Rad, 
is arranged to directly interface to rt. 

according to embodunents of the mven ^ 
5 aOPRS/ U ^=^^~-jrmo t herpac k etsw i tched 
not limited to such a system but may ai 
communication systems. 

^m^^^^^ &e ket leV el is a complex 

access involving many mput parame^s ^ J 
thresholds, subscriber profile, etc), wlule pac*e 
executed with lowest possible latency. 
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The charging system of the present invention employs a rating process in 
two stages: 

-A dynamic pre-rating process providing the charging policy, which is 
performed by the rating engine of the present invention. 
5 -A real-time packet rating e.g. performed, in accordance with the provided 
charging policy, by the serving element in the GGSN. 

The dynamic pre-rating process calculates a charging policy comprising a 
set of rating values for each service class that a subscriber is allowed to 
use. The charging policy comprises user rating table and a set of validity 
conditions. This calculation utilises the tariff plan and the current 
subscriber situation e.g. roaming status, time-of-day, etc. The rating values 
have a limited lifetime according to the set of validity conditions and have 
to be renewed for example when a tariff threshold is reached. The validity 
conditions may also relate to other parameters than the time. The dynamic 
pre-rating is performed and the charging policy is thus provided to the 
serving element before the user starts using any services. 

The real-time packet rating is then performed by classifying a packet as 
belonging to a certain service class and using the already calculated rating 
values for that packet. This can be done with a very small delay in the 
forwarding process, since signalling between the control system and the 
serving element in forwarding system for each service initiation is avoided. 

For example, a case is employment of zero volume-charge for services that 
have service-based charging (e.g., MMS). For such services, the dynamic 
pre-rating process would result in a rating value of zero. The real-time 
packet rating will then use the zero value and hence incurring no charge 
for that traffic. 

gating engine 

Figure 3 illustrates how the rating engine of the preferred embodiment of 
the present invention performs the dynamic pre-rating process by 
producing a user rating table. The user rating table is produced by 
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^formation such a, roamnrg status, « geographical 
etoredin the database of the ^^^^g set ofvalidity 

oondltions are generated usmg tann ratmg taW e and 

ohargurg pohcy. The *— ^ dement e.g. located In the 
(he validity conditions is provided to servng 

OGSN. 

.orespe^.theraungengureconrpriseenreanslorperlornungthe 
following procedure: ^ ^e input of the request 

may be a user xdenuner, e.g. u. 

^t^^cec.ssvectotot^suhacHhet^chisturther 

^r^cedehniuonloreachservicec.ssinthatsuhscriher, 

user service class vector. ^ aggre gated 

.Heceives the stored m internal database of the 

connect time for this user (preferaoiy 

rating engine). ooSN IP address for each service 

-Calculates roaming status based on SGSN IP 

class. , . ^ tar iff plan and relevant 

-Calculates the — ^^^7^3 Lnung s.atus, 
i rating dimensions, e.g., into geographical location, 

^gated volume and connect «»■ ^ ^ ^ ^ 

.Caiculates the validity condrhon for these « ^ ^ negated 

° ^rrXtahlehaaedonfheahovemennoned 

calculations. fe calculated validity 
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the charging enforcement point of the serving element in the packet 
forwarding system. 

js^rwinp; element . nacket 

present invention the serving element, reaxdmg m a packet 

forwarding system 800, comprises the chargmg ^"^^ 
me ans 805 for performing the service classification and one token bucket 
^r user hlling a p.uraUty of serves, preferably all afiowed — « 
series Thus, in the embodiment described above, toe servmg element xs 
ZZZ a OOSN 800. «gu» 8 shows an overview block diagram of toe 
function of the serving element. 

The service filter and PIF configurations are configured in the serving 
£L* in a QPRS/UMTS network, drat is preferably performed by usmg 
"anon and support system of the Core Network. The 
is arranged to perform packet inspection according to the sen.ce M^s. In 
some cases, when necessary, it also invokes Protocol Inspection Pdters 
(PIFs) for analysis of higher-layer protocols. 

For tire pre-paid and post-paid subscribers, toe serving Cement m^ utilize 
the dynamic pre-rating and toe reservation mechanisms - 
abo ve. The serving element distinguishes between post-pard and ^ pa* 
subscribers either by using toe charging characteristics formation ^o. by 
analysis of the subscriber identity, e.g. toe IMSI in case of amobde cellular 
- ne^rk The serving element may be configured to retrieve toe user serv.ce 

operator-side service authorization. Moreover, toe serving element 
ranged to perform credit control for boto post-paid and pre-pard 
subscriptions. 

1 ° The serving element requests user rating tab.es from toe gating engme. 
This is triggered either at connection setop such as by POP Cortex, 
Activation or that toe validity conditions for the user rating table are no 
longer valid. When a new user rating table is requested, to. servmg 
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^ transferred volume and the 

connect time as well as the statu 

■ .means 804 for matt* reservations towards 
The serving element compnses » ffls up ^ 

prep aid and ^"^^ement of the packet forwarding 
--^"^r^reservationandthevahdi^ 

user's token bucket according to the user 

Sssfe^S^ato m ^ serv ing element in 

Tne service ciassUtcation - P^^. ^ one embodiment of the 
the packet forwardmg syrfem. * acco ^ ^ ^ 

present invention, the means for <^"°" on ff he ader 

, Id/or HT. Thus, the classinca ^ ^ of the 

— 1 t'^ne — r^e nation supports generaf 
^tem accordmg toone ^ ^ ^ ^ foc us is put on 
stateful inspecnon and tdenti^ a pack et has been 

detecting MMS traffic over WAP .x an ^ ^ ^ 

10 ciaasmedtohetongtoace^^^^^^ 

determined rating value. 

roaming conditions. PDF Contexts can e . g . 
^-----tTradX^Vlatthenaerenterswhen 

from such a top-up page. 
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ra tnr of this above mentioned two-stage 
Tfce benefit for the — mo8t services 

appr oach is that if *^ 4 ^ ^ ga „ and traffic 

such as email, instant messa*ng, yaffle te* ^ ^ 

fflte r and the PIF is net requueA ia not sufficient. A 
o,er WAP, the IP-header mspechon sen is 
mor e detailed inspection of the 

^d. Thus, this approach avmdsd* over ^ ^ ^ 

necessary, continue with PIF- 

Bsa!SBl<t2 «i» where the operator's WAP gateways 

Figu-7a and 7b show ~^.^ m e ,hat drese WAP gateways 
arc Pl-d at the subnet ^ ^ fflter s ! and 2 

aiso are arranged to funcuon as HTTP p^ ^ ^ 

both match packets to and from thatsubne . Fdter 

„ +ri t >, e piF pointer in figure /a, WAAiJ - 
1 according to the rir p ^ inTT1 v>Pr 2 Assume that an 

i ufTP »nd invoke PIF number ^. iaxxa 

ttmSP ° rt :rIl a^pac k et 1 eadingto a match for WSP. W 1 now 
incoming packet is a wrur F the 

, • f v, P pip configuration, in uut> <-,«*o 
eorpioys an idenufier «•» ^ ^ ofthe MMS- 

U^/UK,. in this esamp* £c***s ^ ^ q{ ^ 

centersoftheoperaror.Ifthepaekets ^ et stains any 

— "Tr^T^rrMMrw.affica.dis 

other URL (the wild card ), tne pi 
classified as service class 15. 

u v fi^xe 7a the service filter with the service identifier 3 is 
Referring hack to figure 7a examp le is a partner servxee 

^-rr:^^^- 

with service identifier ^, repi 
service class 60. 
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SiS^*'*' class vector accord** 

to the present invention. The use 
aervices the user is allowed to use. 

a^ce classes a auttl orisanon and subscriber 

^o=r^ f --^-^r^ 

, shomdbeUstedmmeuserserviceclassvector. 

, ™W in conjunction wito figures 7a and 
Continuing with the example descnbed .m <W dasaes 14 

7b, the user proffie in «gu» S, ^ «mu -J» and 
(MMS traffic), 16 ^^^'•^^eCproffiesarentauagedby 
,0 60 other traffic (genera. «— stored in a common 
.customer — ^Sl----*-- 

srrrr 2^- — — — • 

• . the example in previous sections, figure 6 shows a 
25 Referring back agam to the examp ^ 
slntpuaedta^plan^^ 

^ept when the fc ^ d fcom toe partner service provtder 

„ rated -2 tokens per byte Traffic These rating 

(Service Class 22, is ^f^ed, so mat a spec* rate 

30 dimensions are ^ 6am , above 3 MBytes, when 

would apply, for example, between P simplifl cation of the 

. „ The tariff plan in fig»* e 6 18 omy a 
roaming. The term p invention. 

me thod used by said rating engine of the pr 
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.™ice class vector, the dynamic pre- 
Fo r each service class in the user servr ^ ^ ^ ^ ^ 

r a«ng calculation ^^"^ values .. Further information cn the 
.current rate values" and twc next r ^ ^ . s 

explained below. The mmel ^ i8 us ed far the first tunc or 

anould be deducted when «*« *~ ^ ^ fc toat 

foI the first used servtce cUs d^ S _ ^ ^ 
suhscriber. Thus, the mihal fee may 

. 0 f«fir S t time" e.g. per day or 
To handle different settings of the me « nmg rate valaes " to be 

naed for the dynamtc pre rating byte to be 

OTgtae . The "current rate values » the num ^ ^ 

charged for pacXete belonging to a ae^ceclas ^ ^ 

5 mediately. See validity uplinkmd down** 

rate values" is to allow different «--«**^ ^ „ e^afion 

^.-^•-^r^o^rateva.ue,^ 
o{ the "current rate values. The purp ^charging policy for a huge 

^age mass updates at a certain ^ ^ ^ ^ 
20 amount of uaera a short fimited period of time for 

would cauae extenawe •*-^£*L may be performed during a 
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, „ f the charging policy 400 are listed per aervtce dass 

An these raungvaluea of *e toflgttK 4.The uaer rating 

,„ fotm tire uaer rating table 40 402 , 

table haa a limited lifetime, epecdfcd ^ ^ ^ _ 

which are calculated uamg the taruT ^ tae . of . Day ^ 

naming status (home or which is alao referred to as 

including month, year, etc, aggreg conJiec tion, i.e. of the 
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, ./time/location is reached. Thus, the charging 

invention: , For each service class in the subscriber's user 

- The serving element tnen pu 

specific service class. ^ ^ 81lbscriber . s user 

.Second* by toe ^ charge value. When a 

se.ee --^^ = 1 

r^-r^ea^veaserc^-^e. 
subsequent requests. 

25 Forlocauon^epend^ra^g^e^^^^^^^ 
^formation to the control system. As - ^Wed 
fcrwarding o, the SGSN IP address and ~ mterf^ ^ ^ 

30 — rrcT^no^sa^ed. 

rvises the validity time 
F or toe dependent rating the sen** ^old 
condition and revests a new user J^ um ^ 

to passed, to addition, the eervng element support 
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^» uo to 24 hours with one fee. This is 
Ascriptions, ,e., toe serving element 

nranaged by ttte remanung tune vah W ^ ^ a 

comprises raeaus for down reqlie8ted . > a deactivation 

of toe eurrent eonneetion, e.g. a i8 « aohe d, the value 

,he value has become zero or the I"**"" ^ aggregated 

is sent to the rating engine which . adapted to then up 
time for that user. 

« serving element supervises the validity 

K or volume dependent rating the ^ lewben ^defined 

volume condition and requests a new us« ra ^ ^ 

, TVlP serving element decreases uus» v 
threshold ts passed. The s «™* or ^ ^defined 

.anount of .raffle that passes and d reachmg q{ ^ 

, ^ent connection, e.g. a PD ^ ^ value „ 
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, _ serving element are respectively central units of 
The control system and the serving sible for calculating the 

^ tv»p control system is respond* 
flte present mvention. Th con » point of the servmg 

onargingpoUcy and ^ respon8ible 

element with that charging pohcy. The control * 

for managmg the credit account of one or We for 

•o-« « rHaraing enforcement point tnat is re F 
element eompnses achargmg received from the 

performing the element compri ses a token bucket 

control system. Moreover, the servmg ^ 
adapted to store credit reservations for a » „ 

^ ^tTe:C:=;tX— softocontrol 
of the control system. Several am oossi ble as will be 

— — et^b^—person 
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kT/SE2003/001122 

WO 2004/036825 23 

Rented using ^ - ~ ~ 

rented to be ^^^ ^^^ ***** ™> *> " 



10 



and software 



following claims. 



WO 2004/036825 24 



CT/SE2003/001122 



CLAIMS 



10 



15 



20 



25 



30 



1 A charging system in a packet switched network for chargbrg packets 
InereTy dependent on which service flow the packets bekmg to 

dement (206, residing in a packet forwarding system (210) . 
anaracterised In that said comro! system (20!) composes an 
accou nt function ,203, adapted to manage an account of at 
user and a charging poiicy decision point ,202, arranged to catenate 
IchargmgpoUcy for aflowed services for the at (east one u^ and 
said serving Cement (206) comprises a token bucket ,208) per 
user adapted to store reservations reeved ^ 

fancdon ,203, of the user associated with the t"^° 8 > ~* 
a charging poUcy enforcement point (207) arranged to perform 

htX"a«of the aflowed serviceahyredu^gthe.ored 
Ration of the token bucket ,208, according to the caiculated 
charing policy. 

2 The charging system according to claim X, wherein the serving 
element comprises a single token bucket per user. 

3. The charging system aecordingto any of claims 

calculated charging policy comprises at least one user ratmg table 
and a set of validity conditions. 

4 The charging system aecordingto the previous claim, wherein the 
rar^ncyiscalcu^tedba^onhistoricafand/orcurrentuser 

specific usage data. 

5 The charging system aecordingto any of claims 3-4, wherein the set 
^a^lluonsdeflnesureflfetae of the at lea* one user 

rating table. 
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6. The charging system according to any of claims 3-5, wherein the 
calculated charging policy comprises at least two user rating tables 
having different time validity conditions. 

5 7. The charging system according to any of claim 1-6, wherein the 

serving element comprises means for classifying the services into 
different service classes based on the tariff plan of the services. 

8. The charging system according to the previous claim, wherein the 
1 0 allowed subscriber service classes are stored in a Service Class 

Vector. 

9. The charging system according to any of claims 1-8, wherein the 
means for classifying the services into different service classes 

15 comprises a service filter adapted to identify the different service 

flows. 

10. The charging system according to the previous claim, wherein the 
means for classifying the services into different service classes 

2 0 further comprises Protocol Inspection Filters adapted to identify the 

different service flows, when the service filter is not capable of said 
identification. 

11. The charging system according to any of claims 1-10, wherein the 
25 packet forwarding system is a Gateway GPRS Support Node in a 

mobile telecommunication network. 

12. A control system (201) of a charging system in a packet switched 
network comprising an account function (203) adapted to manage an 

3 0 account of at least one user characterised in that said control 

system comprises a charging policy decision point arranged to 
calculate a charging policy for the allowed services for the at least 
one user. 
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13 The control system according to claim 12, wherein the calculated 
charging policy comprises at least one user rating table and a set of 
validity conditions. 

5 14 The control system according to previous claim, wherein the 

charging policy is calculated based on historical and/or current user 
specific usage data. 

15 The control system according to any of claims 13-14, wherein the set 
of validity conditions defines the lifetime of the at least one user 
rating table. 

16 The control system according to any of claims 13-15, wherein the 
calculated charging policy comprises at least two user rating tables 
having different time validity conditions. 

17 The control system according to any of claims 12-16, wherein the 
control system is implemented in a mobile telecommunication 
network. 
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18 A serving element (206) residing in a packet forwarding system of a 
charging system in a packet switched network (210) characterised 
in that said serving element (206) comprises means for receiving 
reservations for at least one user, a token bucket (208) per user 
adapted to store the reservations for the user associated with the 
token bucket, means for receiving a charging policy for allowed 
services, and a charging policy enforcement point (207) arranged to 
perform charging for a plurality of the allowed services by reducmg 
the stored reservation of the token bucket (206) according to the 
30 received calculated charging policy. 

19.The serving element according to claim 18, wherein the serving 
element comprises a single token bucket per user. 



WO 2004/036825 



27 



•CT/SE2003/001122 



20.The serving element according to any of claims 18-19, wherein the 
charging policy comprises at least one user rating table and a set of 
validity conditions. 

5 21. The serving element according to previous claim, wherein the 

charging policy is calculated based on historical and/ or current user 
specific usage data. 

22. The serving element according to any of claims 20-21, wherein the 
10 set of validity conditions defines the lifetime of the at least one user 

rating table. 



23. The serving element according to any of claims 20-22, wherein the 
charging policy comprises at least two user rating tables having 

15 different time validity conditions. 

24. The serving element according to any of claim 18-23, wherein the 
serving element comprises means for classifying the services into 
different service classes based on the tariff plan of the services. 

0 

25. The serving element according to the previous claim, wherein the 
allowed subscriber service classes are stored in a Service Class 
Vector. 



26. The serving element according to any of claims 24-25, wherein the 
means for classifying the services into different service classes 
comprises a service filter adapted to identify the different service 
flows. 



27. The serving element according to the previous claim, wherein the 
means for classifying the services into different service classes 
further comprises Protocol Inspection Filters adapted to identify the 
different service flows, when the service filter is not capable of said 
identification. 
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28.The serving element according to any of claims 18-27, wherein the 
packet forwarding system is a Gateway GPRS Support Node in a 
mobile telecommunication network. 

5 29. An interface (1) characterised in that it is connectable to a charging 

policy decision point (202) of the control system (201) according to 
any of claims 12-17 and the charging enforcement point (207) of the 
serving element (206) according to any of claims 18-28 adapted to 

1 o transfer a charging policy. 

30.An interface (2) characterised in that it is connectable to the 

account function (203) of the control system (20 1) according to any 
of claims 12-17 and the token bucket (208) of the serving element 
15 (206) according to any of claims 18-28 adapted to transfer 

reservations from the account function (203) to the token bucket 
(208). 
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